
• The ea-is.ion bad subatantial infonaation before it on
the operation of Aft tecbnOlogy, includill9 pulse-r &n9inq
technology, and as the 1'74 AD Report; and Rmv
.-phasized, -the state of the vehicle location art and
the needs for the practical application of AVM tecbni~es
have proqre.sed druaa.tically [4urinq the inquiry].-

1. The First lotice of Inguia

The co_ission's first Notice of Inquiry was adopted August

21, 1968. The Cem.ission expressly instituted inquiry on the

following question:

In a single metropolitan area should a
multiplicity of locator syst... be permitted
or should service to all users be provided by
a single system? What will be the i-.pact on
spectrlDl usage resulting froa a policy perait
ting aultiple systems, in a single locality?4

The co_ission asked further Whether -if a sinqle syst_ is

utilized, what type of operating entity should be authorized e.g.,

common carrier, a number of users jointly, a user cooperative, or

some other entity?"s

The co_ission received a number of ccmaents addressed to

these issues. The Institute of Public Administration (IPA) was, at

the time, studyinq alternative institutional and technical

confiqurations for a pUblic urban locator service for the U. s.

Department of Housinq and Urban Development. IPA noted several

arguments in favor of a single system. It reduced the cost to

users, took advantages of economies of scale, and eliminated the

"cost-ineffective underutilization of the radio spectrum" which

3

4

5

, 5, 30 R.R.2d at 1667.

Notice of Inquiry, Docket No. 18302, ! 6(4) (1968).

151. , 6(e).
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would result troa redundant sy.~. The IPA c~ts noted

further that pul.e ranging syst_ need at least 5 MHz to operate,

and suggested a single systea would ·prevent a plethora ot high

cost, inefficient special purpose sy.teas frOID preempting the

spectrum.·6

The Hazeltine Corporation, which was developing pUlse-ranging

AVM systems for aunicipal police, fire, and transit agencies,

commented that ·[p]ulse ranging i. generally considered to be the

most flexible and accurate of the AVM systems, especially for the

random location of large numbers of vehicl.s.·7 It was ·obvious

even now" that "(llimitation of location systems to one or two

type. which are fUlly utilized is more economical and con.erves

frequency space better than permitting a multiplicity of partially

utilized sy.t•••• "8

Comments of Motorola, Inc., al.o reflected the clear under

standing that wideband pUl.e-ranging systeas would not share

spectrum. Noting that each such system would require 5-25 MHz of

spectrum, Motorola stated

A mUltiplicity of wide-band channels would be
difficult to implement due to lack of avail
able spectrum. In a few large aetropolitan
regions geographical separation and reuse of
the .... frequency or channels might be
feasible. Two simUltaneous systems in an area
would require from 10 MHz to 50 MHz of

6 Co...nts of the Institute of Public Administration, Docket
No. 18302, Feb. 24, 1969, at 2, 4-5.

7 Co..ents of Hazeltine Corp., Docket No. 18302, filed
April 28, 1969, at 6.

8 lA. at 14.
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spectrUJI in other than x.ncl Mobile band•• 9

Other comment. al.o noted that two syst_s could not share

spectrum. 10

2. The Hazeltine Petition tar Byl",tinq

In Deceaber, 1970, Hazeltine filed a petition for a

rulemaking, requesting rules that would allow it to establish a

pUlse-ranging AVM system providing vehicle location and status

information for vehicle dispatchers. ll Hazeltine proposed a

service area with a 25-Dlile radius. The petition listed a variety

of potential use. tor such a system, inclUding reporting, comaand,

and control requirements for police, fire, and ambulance users, and

mass transportation and trucking applications.

The Hazeltine petition proposed use of the 902-928 MHz band

for the proposed AVM service, because such service would not

interfere with the existing ISM users, and would be able to

tolerate interference from those users. The petition cited the

lPA's estimates of 10,000 to 50,000 potential AVM users in each of

the largest urban areas of the country, and stated the following:

The system which Hazeltine proposes to provide
for AVM monitoring is ba.ed on pulse trans
mi.sions. Con.equently, the bandwidth
required by the system is 10 MHz. However,
one 10 MHz channel will be SUfficient to serve

9 Cogentsand statement of Motorola. Inc., Docket No. 18302,
filed April 25, 1969, at 33-34, 40.

10 bA Coaaents of Urban Scientific Corp., April 30, 1969, at
4 ("Since two essentially similar .y.teas could not u.e the ....
frequency allocations if used to capacity, it may prove nec••sary
to restrict the number of similar systems in anyone area.")

11 Petition of Hazeltine Corp. tor the IatAbliabaent of a
New Badia Service, RM-1734, filed Dec. 24, 1970.
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the vehicle JIlOnitoring inforaation needs of
ten. of thousands at vehicle. in a large
population center. Furtheraore, there i.
SUfficient bandwidth in 'the proposed alloc
ation to penait two pul.. ayat_ in the ....
area, each usinq 10 JlHz of bandwidth, with 6
MHz ot .eparation (the 1111 aid-band) between
th_. It is unlikely that the aarket would
support aore than two h1C)h-eapacity service.
in the .... area. Si.ilarly, since tranamis
sion. at the trequencie. under di8CU••ion are
line-of-.iqht, there i. _11 likelihood of
interterence between 8Y.t... operatinq in
separate large poPUlation center.. But in the
event of two independent .y.t_ operating in
center. clo.e enough .0 that interterence by
line-ot-.ight tran_i••ion i. po.sible, two
ditterent 10 MHz syst_ could oPerate without
mutual interterence. 12

The Hazeltine petition thus expressly advanced co-channel

.eparation as the ..thad tor eliminating interterence between

separate wideband pulse-ranging systeas in the same area.

Numerous co..ents were received in support ot the Hazeltine

petition. None even suggested that two or more wideband pulse-

ranqinq systems could share spectrua. The Automobile Club of

Southern Calitornia, for example, read Hazeltine's proposal as one

which "would require interference-free assignment in the 902-928

MHz band. n13 siailarly, the American Trucking Associations (ATA)

12
~. at 29-30.

13 SupJK?rting Cement of the AutoaPbile Club ot Sout;bU]l
Califprnia, RM-1734, tiled Feb. 1, 1971, at S. The Club al.o noted
that other syst..., such as narrowband .yst..., might be able to
operate on other frequencies in the VHF and UHF bands. Other
comments also suggested the co..ission not preclude developaant of
other syst... outside the 902-928 MHz band by adoptinq Hazeltine's
proposal for the 902-928 MHz banel. IU, e.q., COMfInts p£ the
Int'l Als'n of Chi.f, of police.loc., RM-1734, filed Feb. 18, 1971.
One company, tor exaaple, proposed a phase trilateration ..thad
which required use of 5 KHz channel. in the 150 and 470 MHz banda.
CoaMQ1;, PertainiQ9 to Notice p( IlMNi" and ProPO'ad Bul"kipg by
Justo. Electronics. Inp., Docket No. 18302, filed sept. 15, 1972.
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noted ~t assignaent ot the 902-928 MHz band for the Hazeltine

system was appropriate because "1lUltiple use ••• does not aPPear

to be practicable in the land .obile portions of the sPectrull

because of the ca.paratively wide bandwidth requirement of the AVM

system Which would preempt needed voice frequencies.,,14

3. The FurthK Notice of Inquiry

In Jun., 1972, the Commission issued a further notice of

inquiry and notice of proposed ruleaaking with regard to AVM

systems. This notice referenced Hazeltine I s Pltition prominently,

noting that the proposal would permit "two pulse systems in the

same area, each using 10 MHz of bandwidth. ,,15 In its further

notice, the Commis.ion again queried: "Should a mUltiplicity of

locator systeas be authorized in a single metropolitan area or

should service to all users be provided by a single syst..?,,16

Again, co..ents received in response to the Furth.r Hotice

reflected the premise that mUltiple wideband syst..s sharing

frequency were neither feasible nor desirable. Hazeltine I s further

comments noted that scale economies would militate against mUltiple

AVM systems in contiguous areas. However, it suggested that if, at

some point, there were two systems in contiguous areas,

interference could be avoided at the.e borders

by alternating the assiqnaent of two carrier
frequenci.. to AVM sy.te.. assigned along
megalopolitan corridors, such a. Boston-

14
at 2.

15

Supporting COmment of ATA, RM-1734, filed F.b. 16, 1971,

35 F.C.C.2d 692 (1972).
16 _.~... i

rUL~J.r Not_ce of Inquiry, ! (G)(2), 35 F.C.C. 2d at 696.

- 6 -



u..--

WauiftC)t.on. If the band 902-928 MHz is
alloc:atecl for AW, the center frequencies of
two 10 JIIIz band. .iCJbt be _tabli8hed as 907
and 923 11Hz, leavinq a 6 11Hz guard between
alternate assigned bands. 17

Hazeltine also proposed that the 6 11Hz between the 10 MHz bands be

allocated to narrowband low-capacity syst_. "The 26 MHz alloca

tion requested in the Hazeltine petition (in a band not now used

for any co_unications purpose) is intended to acc~odate two

wide-band as well as several narrow-band syst..s to ..et a wide

variety of user requirements in a single geographic area."lS

Capital Scientific corporation comaented that

we are not aware of any syst.. in which the
cost of separate syst_, both in teras of
dollars and ..aunt of speetrwD required, would
not be considerably greater for separate
syst_ than for a coabined single syst...
Therefore, the nuaber of sePB:rate systems
should be limited to a very few. 19

The C01ll1llission adopted interim rules in response to this

further notice in 1974. The rules SUbstantially followed the

Hazeltine proposal, except that they reduced the bandwidth tor the

wideband systems tram 10 MHz to 8 MHz. The Co_ission noted that

it was allowing two wideband syste.. to be developed by allocating

17 Furtbar Cqlments of Hazeltine Corp.. Docket No. 18302.
RK-1734. til44 Dec. 14, 1912. at 14.

1S Reply Cowaents of Hazeltine Corp., Docket No. 18302, RM
1734, filed Pee. 29, 1972, at 2.

19 Cgmaents Af Capital Scientific Syltem', Docket No. 18302,
RM-1734, filed Pee. 15, 1972, at 7. Another cc..enter noted
similarly that "[i]n considering the Novatek syst_, it s_
important to seize on the cost-sbaring and frequenc:y-econaaizing
virtues of a single system." co_uts of Hoyatek. Inc., Doc:ket No,
18302, RM-1734, filed Dec. 12, 1972, at 6.
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904-912 and 918-926 MHz for .uch .y.t.... 20 The ca.aission also

took account of cc.aents that other AVM technologies .hould be

permitted, and allocated the 903-904 and 926-927 MHz bands to

"encompass al.o those AVM technique., other than the wideband

method, which are able to tolerate possible interference from ISM

or government operations. ft21

4. CODC1'Wion

The commi.sion gave .ubstantial attention to the problem of

exclusivity in adopting the interi. 1974 rule.. The proposal. for

pUl.e-ranging .y.teas it had before it pre.uaed such exclusivity.

Many of the co...nt. noted the substantial scale econollie. and

spectrum efficiency that militated for one, or at most a very ...11

number, of AVM .y.t.... The co_is.ion's action in providing for

two wideband pUlse-ranging AVM systeas in each docket, on separate

bands, adopted this common understanding.

To the extent that co_ents leading to the 1974 rule.

expressed uncertainty as to whether there should be a single syst_

in each market, the uncertainty pri.arily reflected the view that

wideband technology was at the ti.e relatively unproven, and that

the Commission should not preclude development of narrOWband

alternatives as well. The Commission incorporated this view by

licensing narrowband systems on the 903-904 and 926-927 MHz bands.

There is no discussion in the 1974 AVJI Report and order, or in any

of the proceedings and comments leading up to it, of any intention

20

21

! 10, 30 R.R.2d at 1671.

! 12, 30 R.R.2d at 1671.
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to allow Jlultiple wideband syst_ to share frequencie., of any

justitication tor doinq so, or of any ..thad by which the resultinq

interterence would be controlled or requlated. 22

The cOJllJli.sion should also note that a larqe nUJlber of

co..enters represented between 1968 and 1974 that they were

developinq AVM syst_s. 23 Al.ost 20 years later, however, only

Teletrac has a wideband pUlse-ranginq syst.. in commercial

operation. Many other ccmpanies who promised systems 20 years ago

were unsuccessful in brinqing such a system to Jlarket.

22 Motorola Corp. , tor exaaple, noted that wideband
technoloqy was still in a develc>paental staqe with many probl... to
be resolved, and thus arqued that narrowDand .ysteas should not be
precluded. Ko1;qrgla ~ts, at 29-32. The Departaent of
Transportation also urqed that a aUltiplicity of .yst be
provided, but stated with resPeCt to wideband pUlse 5yst that
"mUltiple syst_ would be wasteful of sPectrum until the 1U.XiauIl
capacity of sinqle.pectrua had been exceeded." CQWW8Qta of the
DepartlRent of TrIMportatipn, Docket 18302, RM-1734, tiled Dec. 15,
1972, at 17. See also n. 13, suprA.

23 At various tiaes in the proceedinq, such repre.entations
were aade by Hazeltine Corp., capital Scientific Corp., ltustOJl
Electronics, Inc., NOVAtek, Inc., Raytheon Co., Boeinq Co., Urban
scientific corp., Eukers Laboratorie., Inc., McDonnell Douqlas
Astronautics Co., and RCA Corp.
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